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ASSESSMENT OF CYSTATHIONASE REACTION ON THE BASIS 
OF THE QUANTITY OF ALANINE PRODUCED
L. Halacheva
In 1940 Fromageot (8) made a report on the probable reducing desulfu- 
ryllation of cysteine through a-aminoacrylic acid up to alanine in the liver 
of mammals. Dissociation occurs under the effect of the enzyme cystathio- 
nase (soluble desulfurase, thionase) which catalyzes also the hydrolytic par­
tition of cysteine till pyruvate is obtained (1,9, 12, 14). The reaction’s course 
is probably controlled by the cysteine concentration (12).
In the pertinent literature there are numerous reports concerning the in­
fluence exerted by the nutritive regimen upon the cystathionase activity. 
Rich in casein rations account for its enhancement (6, 7, 10).
Earlier investigations by the author of the paper show that alanine, 
along with cysteine, appears to be most strongly influenced by the effect 
of amino acids in the course of experimentally induced lead poisoning (4). 
The feeding of poisoned animals on diets with increased protein content, 
secured by casein addition, accounts for some protective influence exert­
ed by the ration proper on the sudden fall of alanine concentration (1).
All these data posed the problem of tracing the influence which Pba+ 
exerts upon the cystathionase activity by the quantity of alanine produced 
in white albino rats, fed equally on normal and rich in proteins diet.
Material and Method
The investigations were carried out on a series comprising 102 white 
albino rats, aged 3 months and weighing 110 ±  10 gr. The animals were 
distributed in the following groups: I — 36 poisoned and 15 control animals, 
fed on ration containing 18% protein, according to cal, and II — with 
the equal number of poisoned and control animals, fed on 34.6% protein 
ration, according to cal.
The poisoning ensued a 15-day adaptational period to the nutritive re­
gimen and was induced by means of 2.5% Pb (CHaCOO)2, adjusted to 60 mg/kg 
weight Pb+*, and administered every other day by probe, per os. A detail­
ed description of nutritive rations is submitted in earlier publications by 
the author (3).
Determination of the cystathionase activity was based on the methods 
of Jolles-Bergeret and assoc. (11) and Briiggemann and assoc.(5). The for­
mer method consists in determination of the enzymatic activity according 
to the hydrogen sulphide eliminated. By the latter the cystathionase acti­
vity is investigated merely in the first stage of cystein desulfuryllation 
(up to acrylate) and could hardly serve the purpose of the studies under­
taken by the author. With the second method a purified through dialysis
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enzyme is used which in our case proved to be unnecessary. From the latter 
method we borrowed merely the principle of determining the enzymatic 
activity on the basis of the alanine quantity produced. Thus, the modi­
fied method proved to be the most suitable for our specific purposes, na­
mely: The reaction lasted 30 min and took place in an atmosphere of pure 
N2 at temperature 37°C ±  0.2 in specially adapted for the purpose Wart- 
burg apparatus. The following reagent mixture was poured into the contain­
ers:
Phosphate buffer — 0.05 M; pH — 7.6 (on the basis of H3P04 .n Na2HP04)
Sodium salt of pyridoxine-5-phosphate — 50pg
Cysteine hydrochloride — 10-2 and 10-1 M
Streptomycin — 4.10-2 U.
The reaction was suspended with 0.2 cc 0.4 n CH3COOH, placed in the 
accessory ampule.
All the components were measured with a view to securing 3 cc final con­
centration and 1 cc 50% hepatic homogenate or 500 mg fresh tissue. One 
cubic centimeter of the top fluid part was used for the reaction following 
20 min centrifugation at 16000 r/min.
The <x-ketoglutamate addition (0.5.10-2 after Jolles-Bergeret) was dis­
carded after long-term studies owing to the fact that it did not exert a di­
rect effect on the course of the reaction. The antibiotic supplementation did 
not account for worthwile deviations in the method of work adopted, but 
nevertheless, it was not rejected for the sake of greater security.
By virtue of the fact that neither of the methods referred to provided 
for the establishing of the curves for the accepted pH optimums 7.3 for 
the Jolles-Bergeret (11) and 8.0 for the Bruggemann (5), a series of expe­
riments was embarked on for determination of the pH opt.
The preliminary investigations revealed a better course of the reactions 
with pH =  7.6, which was assumed as the pH optimum of the enzymatic 
action under the actual conditions (Diagram 1). Six parallel tests were stu­
died — 2 experimental and 4 control; of the latter 2 were without substrate 
and 2 — inactivated by means of boiling in water bath for 2 minutes.
After the incubation period, the reaction was suspended, the content 
of the small containers was quantitatively transferred into centrifuge test- 
tubes, which were placed in boiling water bath for two minutes, cooled 
and centrifugation carried out for 20 minutes at 16000 revolutions per mi­
nute. The top fluid part was transferred into china wash-bowls and under 
vacuum of about 600 mm of mercury column at 40°C, evaporated till dry­
ing. The dried residue was dissolved in 0.1 cc bi-disti 1 led water. There­
after the amino acids were quantitatively determined by means of paper 
chromatography after Paskina (2). The difference between the quantity 
of the amino acid obtained in the experiment and in the two controls gi­
ves the quantity of the alanine produced under the effect of cystathionase.
The enzymic activity was traced in dynamics in 2—3-day intervals over 
a period o f 32 days. The ala obtained from 1 cc homogenate for 30 min at 
37°C was computed in milligrams.
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Results and Discussion
The results obtained during the investigations are illustrated in table 
1 and diagram 2, where each separate determination represents the mean 
arithmetical value of three separate examinations. The analysis of the 
data demonstrates that the higher cysteine concentrations (10-1 M) in the 
reagent mixture exert a favourable effect on the reduction desulfuryllation 
of the latter till alanine is produced and thus corroborates experimentally 
the scheme suggested by a number of authors (5, 12, 13):
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cysteine a-amlnoacrylate a-lmlnoacrylate alanine
The reaction thus outlined is inhibited by the lead. On the 32-nd day 
after the poisoning the cystathionase activity amounts to 2.82 mg at 107.18 mg 
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this finding is consequent to the enzyme being inhibited under the effect 
of Pb2+, with the production of irreversible chelates with the coenzyme. 
This appears to be one of the explanations for the alanine concentration 
reduction in the hepatic homogenate of poisoned animals.
The influence of rich in protein ration is manifested through delaying 
the rapid fall of the enzymatic activity, particularly pronounced after 
the second week since the commencement of poisoning. This finding is in 
agreement with the data recorded in earlier studies on the ala concentration 
in the hepatic homogenate of white albino rats, fed on high protein rations 
during experimentally induced lead intoxication (Diagram 3).
The equal course run by the ala concentration and cystathionase acti­
vity curves is evident from the diagram. Despite of that, the reduction of 
the enzymatic activity is significant, especially under the effect of substra­
tes with lower cysteine concentration (10z M). The correlational coeffi­
cient calculated (r=0.94) supports the statement that the inhibition re­
ferred to is brought about by the lead poisoning.
Inferences
1. The hepatic cystathionase catalyzes the reductional dissociation of 
cysteine until alanine is produced, with the extension of the reaction in the 
mentioned direction being controlled by the cysteine concentration.
2. The inhibition of the cystathionase activity during lead poisoning 
leads to acute fall of alanine concentration in poisoned animals.
3. The high protein content diet brings about a rather uniform reduc­
tion of enzymatic activity during saturnism.
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ИССЛЕДОВАНИЯ НАД ЦИСТАТИОНАЗНОЙ РЕАКЦИЕЙ,
ПО КОЛИЧЕСТВУ ПОЛУЧЕННОГО АЛАНИНА
O ЦИСТЕИН-АЛАНИНОВОМ ОБМЕНЕ У БЕЛЬ1Х KPbIC. ПОЛУЧАЮЩИХ 
БЕЛКОВМЙ РАЦИОН, ПРИ ЗКСПЕРИМЕНТАЛЬНОМ ОТРАВЛЕНИИ
СВИНЦОМ
Л. Халачева 
Р Е З Ю М Е
Сообщается об ингибировании цистатионазной активности под воздей- 
ствием отравления свинцом, а отсюда и о нарушении цистеин-аланино- 
вого обмена в печеночном гомогенате белих крие.
Богатмй белками рацион (134.6% белка по са!) оказнвает защитное 
действие и вмзивает равномерное понижение знзимной активности.
Сообщается методика для определения цистатионазной активности в 
печеночном гомогенате при pH =  7.6.
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